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(54)Title: DRUGS FOR RELIEVING CARBONYL STRESS AND PERITONEAL DIALYSATES 



(57) Abstract 

Drugs for relieving carbonyl stress in the peritoneal cavity to be used in peritoneal dialysates which contain carbonyl 
compound-trapping agents as the active ingredient. Carbonyl compounds formed and accumulated during peritoneal dialysis are inactivated 
or eliminated by carbonyl compound-trapping agents such as aminoguanidine. Carbonyl compounds formed during the sterilization and 
storage of peritoneal dialysates are eliminated by preliminarily bringing into contact with the trapping agents. Further, addition of the 
trapping agents to peritoneal dialysates or circulation of the trapping agents by using a cartridge for trapping carbonyl compounds makes it 
possible to eliminate carbonyl compounds originating in the blood of the patients which flow into the peritoneal cavity as the dialysis 
proceeds. Thus, modification of proteins in the peritoneal cavity can be inhibited and peritoneal damage in association with peritoneal 
dialysis can be relieved. 
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mmi±, mxmmmmffi& (ipd) tsmmw-Mmmmffim (capd : continuous 

ambulatory peritoneal dialysis) lzj^WlgtiZ> 0 CAPD&teu IPD&OSF/r D 

is^ttT^s^&sfgm^A^sTu Mffi<D<?>^?m(D£& j $>mb. mmm 
ommmmmxit, ^ji-o-^cD^Mr^^mLx, nmm (ph 5.0-5.4) © P 
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m -r & fe to , rfj.|4^ jg (z & (t s m ^ou n - * © (3 m& -r £ * 

& £\ 111: hoT^JK^^ (DWl&ip 6 , ct 5 ^ffM&cD^jjfctfiS^ 

-^#>;^— sfflv^fcj«iKja«f?st*s|i%*tiri^ (»f i 0-94598^ 

, Wilkie, M.E. et al., Perit. Dial. Int., 17: S47-50 (1997)) 0 

v > mmw- 8-71146 ~mm mm* 8-131541^), t*; 

Sg(Faller, B. et al., Kidney Int., 50(suppl.56), S81-85 (1996))£l£fflb 

^nu^mmmmm^mm^nxu^ mmw-5 - 10563 3-^)0 

*St4©SfV^*;i/*f— ;Wb-^^/-^AGE (Advanced glycation end products) 
<SftbT^3£fc3&^8££ftT^3 (Miyata, T. et al., Kidney Int., 51: 
1170-1181 (1997), Miyata, T. et al., J. An. Soc. Nephrol., 7: 1198-1206 
(1996), Miyata, T. et al., Kidney Int. 54: 1290-1295( 1998), Miyata, T. et 
al., J. Am. Soc. Nephrol. 9:2349-2356( 1998)) 0 W^±lZ&\,^X&, $tmm&)£. 

#>^pmmM&AmgftzmM&&&\sX#t). m • mmt^tui^=.Mt^ 
m&^mgnt >^?mzmm^&fc&x&z>t%z.tbtiz>mya.t<ij.et ai.,K 

idney Int. 55:389-399, ( 1999) ) Q ft )]/#=. Jl,7> h ifUdZJ^ — y>^7-f 
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mmnL(Dm.mmmm^ m^±m^<D^izmmvtz^m\ f i.(Dm s ^ti)^=-Mt 
mmz, mmmmmmiz^Xs m^wmx^nrz^jizi-x^zx^xtiji 

^IIE0j§^nfc (Yamada, K. et al., Clin. Nephrol., 42: 354-361 (1994), Nak 
ayama, M. et al., Kidney Int., 51: 182-186 (1997), Miyata, T. et al., J. 

Am. Soc. Nephrol, in press, Combet, S. et al., J. Am. Soc. Nephrol, in 
press, Inagi, R. et al., J. Am. Soc. Nephrol, in press) 0 

)ix h v^m&(D®.m(Dtc.zb(Di3^ &mzz\(Diim&nn^%tzzb(Dmjxm j p 
Mffl<Dmm%mm£?&o -^miz^-f^tuv^-^h^t^ mmmm^^ 
v % mmiz &m -t & ti )v ^-Mt^'Wi, mmmmm @ m s t (vmm <p%tz i±uw 
^iz^m t tc ti - ;wbi%t>, &mzM.Wkm.ffi * izmmftx^mzti ztum 
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ii)\y^-)vmmm^i^m.mn^m)^xuti (12)0 bt^o^ 0 

M&ffi iz # v ^ M iDIKWCSKltitS* ;i/ - £ & Efofe "T -5 c: #T* 

-jg N #^^iz^fp^^(t^v^ti^g^n^©T(±^v^^i:#^^ (0 7) 

o 

#r ^flfcfe * PI g f 5 d £ ** t? S a »J # Wffl 7? & £ d £ * H ft b * ^ b 
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( 3 > ij)v^=.Mt^m h^>v 7°mt?, mmmmmzMAz&z 
( i > ccfB«©*^#-^^ h isxvtmzkWMs 

(4) £;i/^-;Wb-£rt> 7;;^7-^x b'UK^rit^>, 
3g|ft^SJK£n§fb^tJT&£K (1) ~ (3) (D\,^fi-frlzMM<D 
( 5 ) ^;i/^-;Wb^rt) h ^ y ^ >r ^- H ■Rj&mmffl'C$> ( l ) 

(7) (2) *5<tt>V*fe« (6) ©*;u^-;Wb^r#ih^^^j^^bfe 

( 8 ) ( 7 ) £ H3«<£> * )V^-Mh^ h7^7ffl*-h'J y v CMIjgflrM 

a) (2) fccfctf/Sfctt (6) lzmm(Dl3)m-Mb&Mh'7y7ffl 

(10) #;b* -;wbi§r#i h ^ >y r^J£^fe0flg»nfc 

(11) i 1 §i5 J;^ 2 f,^ S^B^tifcgiCiRg^nfcMllffft 
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yr#j#iR^£ftT^5&©-t?&€u (io) iztmcommmmm, 
tz&>(D&(Dx°$>2>s (io) izmmoimmmmm, 

VvtVXtes t x. tfWT© «fc ^^#/H^^nrv^-S (Richard, J. U. et al. 
, Fund. Appl. Toxic, 4: 843-853 (1984)) 0 

•5-t h'D + y^f;i/7;i/77-;b (5-hydroxymethylfurfurals Jii.T5-HMF<hii 
B&lT£) 
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• ?D>^7JI/fk h* 

n^©*;i/^^;Wb^#i©f4 i T^g^*©©<^(3^tbT^^^^*^^n?>o 

l^£ftT:fct)(Thornalley, R.J., Endocrinol. Metab. 3: 149-166 (1996), I 
nagi, R. et al., J. Am. Soc. Nephrol, in press, is «fc t^HJS^J 3 #hs) n •?■(£> 
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s M^n-* (»7-3 2 3 0 8 4), toTkfrM'Z/o&A, (#&1¥8-8 5 
7 0 1), (#H¥8 - 131541), ak3M&# 

jSTuti^- ^m^im^&m mm^i 0-94598) m&%}t>tiT^z> 0 

• ^ J S^XFoote, E. F. et al., Am. J. Kidney Dis., 25: 420-425 
(1995)) 

• ±2-^v7Dh' »; ^ r * hF? v y -4-^- ^v-fzv'ij^^s-^ji'r-fe^- u 

K ( ±2-isopropy 1 idenehydrazono-4-oxo-thiazol idin-5-ylacetanil ide : OPB-91 
95 KS.Nakamura, 1997, Diabetes. 46: 895-899) 
£ t>\Z ft Mb&m y"Mt btd m%-&UT(D£o Wk&WStc 

(D*?-)iyT-i?>tet'<Dy7-v>mmfo mmme 2-142114 ^ N 

^Hffg 62-249908 ^f, 1 -5 6 6 1 4^ ¥ 1 -8 3 0 5 9 

^¥ 2-1 56 V, #H§¥ 2 - 7 6 5^, #H§¥ 2-42053 ^f, 
¥6-9380 -Jf, <%m¥ 5 - 5 0 5 1 8 9f)o 
(2)^;i/^-;bh H^^>^^rcob K^^>^#^ 0 
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(3) b'7VD> mm¥6- 2 8 7 1 7 9^), f7V'J > (#gg¥ 1 0-16 
7 9 6 5f), tf^V-;i/ (^1¥6 - 1 9 2 0 8 9^, 43§i§¥6- 2 9 8 7 3 7 

6-298738 ^f), ^^'V'J^> 5-2 0 1 9 9 3^ 

if^^ip 6-135968 ^-s 7 - 1 3 3 2 6 4^ 10-1824 

6 0^), ttr> b>f > (f$il¥6 - 1 3 5 9 6 8f) & if© 2fi®sg*JS^*W 

(4) h 'J7V-;i/ (^¥6- 1 9 2 0 8 9^) & SfH^fNIlW^W-f £ 

5 mwLmmmt&mo 

(5) f7^U > 10-167965 -^K f7V-^ (W4- 9 3 

7 5^, mmW- 9 - 5 9 2 5 8^), V U ^ > (#H§¥ 5-201993^, 
#§B¥3 - 2 6 1 7 7 2^ W7 - 1 3 3 2 6 4^ W8 - 1 5 7 4 7 

3^-) &if© xm^^mMM^}! imoffiLmm^^-rz 5 mmmm^t^m 0 

{§)Jr*VJ—)l (mmW-9 - 5 9 2 5 8^) & if© 1 {0©S*fC^ i: 1 fia©§? 

(7)f'Jy> (Wl 0- 1 5 8 2 4 4^ 1 0 - 1 7 5 9 5 4^) s 

tf U ^ V > 7 - 5 0 0 8 1 1^) ^ t'CD^mm 6 Mlt^JSiUbi^o 

(8H>*V-;b (^l¥6-2 8 7 1 8 0fK ^W-f $ *V—;b 
6- 3 0 5 9 6 4-^) s Jry'J> (4$H§¥3- 16144H) & if ©^3&*fr& 

(9) ^>Vf7V-;i/ (»6- 3 0 5 9 6 4f) & if ©^fift^ltll^fft 

(10) -^>V>^J-7^> (W7 - 1 9 6 4 9 8f) ^ if ©^TO^r^Jl^ 
fb^tJo 

(11) ^>V K7> M¥3- 2 0 4 8 7 4^ N ^¥4- 3 0 8 5 8 6^f) 

6 if ©^^^^m^il^fb^tJo 

(12) #;WWV ;b (#fHi¥2 - 15 6^ ^¥2- 7 5 3f) s #;1/A^>g2 
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mm¥ 2- 1 6 7 2 6 4^), bF*7^> (#Hii¥ 3- 1 4 8 2 2 0^)^ t'O) 
(13)^>V=Jr-y > mm^9 - 3 1 5 9 6 0^), h h"P + y> (4WP5-9 

114^) ^^cD^py >m 0 

(u)mmm^tuv^>m mmw- i- 5 6 6 h^ ws- 3 1 0 5 6 5 
as)* j m^mik&®) (mmme 2-249709^ 

(16)mm*J^-^ Mk&lfa (W2- 6 2 8 8 5^f, #P§¥ 5 - 2 5 5 1 
3 0^, W7 -2 4 7 2 9 8 - 5 9 4 8 5^) Q 

d7) 7 ^isjj vm, mm¥3 - 240725^ nm^7 - 2 0 6 8 3 s-^t 

, »9- 2 4 1 1 6 5f, WO 94/04520 ) 0 

(18) 7)i*)iT^ >m mmw-6- 206818^, #n¥9 - 59233-^ 
, <mm¥ 9-40626^ mm¥ 9-124471-^)0 

(19) T^y^ (#^¥4- 5 0 2 6 1 1^ #^¥7- 5 0 3 7 1 3^) Q 

(20) 7^ 7 u >J> (i)^||ip6- 3 0 5 9 5 9^), (WO 9 1/11 
9 9 7), fnDt7f'Ji/-H7A (^H0¥ 1 0 - 1 5 8 2 6 5^)* 

(21) *°U^r^F (»7 - 5 0 0 5 8 0f)„ 

(22) t:U K^lt^ >&£©tf^ 5: >M (WO 97/09981 ) 0 

(23) y;i/^^^->, ^Xt^>, N-7tf;k>xr-f ytz¥(DSH.m^mik£i 

$3o 

(24) )S^r;i/-7^ >&if©SH^WS6o 

(25) ^ b^VJ 7V>m<h&W (W6 - 2 5 6 2 8 0^) o 

(26) ^ b^>ii 0ftlH¥9 - 2 2 1 4 2 7^)o 

(27) ^>^>$! (W9 -4 0 5 1 9^)o 
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o 

>ji9n£<Dffl£&b&$mMmtemfcKjfo-e<ib*)* mz^ztj ^-y (Man 
iard) t^T^ ^mtm^mcoM^^am-r^tn^m^'r^mmz^^x 

m^lsta (Maillard, L. C, Compt. Rend. Soc. Biol., 72: 599 (1912)) 0 Z\(D 

£ZZ&, 1968^'x^ntf ><DWL'bmft-C$>&? } ) n^Kt^D t> (Hb 
Ale) as£ffcftT|Bj$g£*u ^^(CCtl^^^#^*5^T^p-rS^i:WJB^ 
L (Rahbar. S., Clin. Chim. Acta, 22: 296(1968)), ^n&fgttlC^rtft:* 

-Mh&m&mmi,Tmimmffimm<D±i)itf-)ix b\sxw.m*&m^ turn 
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tff * taste t3 g« ts*;^ -Mt^com^ iz mmx $>2>t^oztiz±<%) 

^fes l&mm5 8- 1 6 9 4 5 8^$6J3« N SMfttiM^^t^l 

%>o b^bs |pj^$g{3 mm^^m&m&s ^u^^-y^&^mcD 
ttmmm (Dw^cDtzmzmu-zstix&v, z.<d&cd &mn%mm m * & & v ^ & 

rS?2J±llg0^J t3 ^ VI/ 3 - ^ £ in X & V > & (D X fcfc s cfc D ^MffO^pEX £> & 7 . Ojtu^cD 

ffl t $ s x -5 s (3 p h & » -r & tz $> comm m £ m iz ^ -r § ^ ss^jh * 
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iz mm t z> ±> ji tf-Mt&ya&v&Jk $ n & tz « n—x (D%mv>tzmz 
mnmmizmmtmmx &itz 4mm©ph& ^ x. § mmmzumiz m^zztw 

*&mmt£gkmz%:~3tf, f £fom^&(Dfa±%mft itisa^n^^o^^o 

^ia^n^^#i(3)jsMM/fM^iR^b, mimzm^m^m^, m2mzt}^ 
tf-Mt&vo h v vrm&umxs, &mmmizM£>Lx& a mm 
m&&v!Uftmiz£ffi[stc-tj)i#=-Mk&mzs m&ztitctuix-Mk&w v 

-h u yvizmmmffimzmMz&fcmzmj&mzmxTzzt&T'gZo 
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j®w ^ t\ m * t -r s * wt^s© ma 

ctif.oiiCMa ^£H^f&££=?-^ >^U£&cd&^W£>*i 

^tlZCDm^ik, JiV^X^Jls ^'JHftf^k ^'J7f l/X *''JX^7* 
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lx>^ly^^b-h, #UT^r\ ^>UP>^^ *'U«>U*^ 

ff^> :fc'J;tf/*fctt*££*ffi*£*£^fc£^ KI^M 
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;i/tF7y>l^t?,^UXfl/>Sft (PS-TsNHNH2, ARGONAUT TECHN0L0GIE 
S*±) ^^CDrt5M©*(D^ffi^SCl £&-£§£o 

—as (3 yMi?2#f * © * jv # - ) Hk&yo <Dm*&zii>u8)¥m-rzz£temMtz 

^ h ^ y £ 3 £ -5 fcf £©#3trJltftn!& So jf7;i/#-;Wb 
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mv^v ^j^iiwc «fc o tnjiitffitft^i^^ts c t iz x x. 

\>X T £ W d J: § IKIfi©! £ b v ^ HJS^a £ mm lz ^ f o 

l-5Wv 

th'J^A^^-> 100-150meq 
#U^A-f7)-> 0-0.05meq 
^^^>r>A-f ;t> 0-2meq 
*;i/^>r>A-i'^> 0-4meq 
i&m^^-y 80-150meq 
mWffl 10-50mM 

i; b < &10mMbl± N cfc D b < {il0mMW±100mMblT©^Jg t&SJ;-? fcaHwr 

^*s» ^ mmmzm&T & t> ji^=.Mh^m^mm-r 
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tl^o r <b^#3«©at^ij^^(Registry of Toxic Effect of Chemical Subst 
ances)j (1978) fciftBU 7 X J 77- "J >©«?Efifc}u v rJ&T?££*©*§ 
-al258fflg/kgT- afe D ^ ■^X-£tt963mg/kgT&3o 2kJgt4t ^MtlTO &o 

£©ffi0PB-9195©I§-£fc|R|«k:, lmMm±, l> < (±10mMJil±, J:t>$f^b<(i 
10mMW±100mMi^T©ii§Jg h & 3 «fc -5 3 0 

mmmm * &m u & £ e> t #x ; * u 14© m^&mwx &m vx & <t v > 0 

MIH^tc^^;i/^-;Hb^ h ^ «y r^J^tovtt Ltfr^ iiniifiilf^ 
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M^^^Ma^i-^-rso z.(Dfrmz\^ t&mmQ 3-1914 9mzm^ 
t t ^^rt (Di&^m^ &mmmmm\H iz&ng-&2> 0 mmmmmz rsKmz 
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mmcomm^mm 

>&mMLfcrpfeMMlz&tfZ>vm mENA <D%M*m'?m'e$> So m*tem& (0 
, 100, 200, 400,aM) (D W isr^— JV(K), 3-ft + >>yil/nv> (B) s &<fcr>' 

Lfc^rENAcDMte^SfTofeo VEGF^i ^G3PDH cDNA^ N ^tl^tl 30 ££0? 21 
^;KDPCR{cj; »}ifiBbfco 3ST^^ff v^¥±S&^»feo *ti*ti(Dm 
m<D¥mmzmLX, G3PDH mRNA VEGF mRNA ©JtStUfbfeo HSfcfci 

3®fTt\ *©^±S.D.$^7 7CUfeo *P<0.0005 o 

ki 4 tt. ^< u ^-^-y— «t ?>^/Jm&@i^js«^*d^ svegfm e 

I©14$^t0-e*5o K.h®L'blkWft&mM&®l*tem& (0, 200, 400/zM 

ngeT^bfco *P<0.05, **P<0.01 o 

EI5iis ^^;b^'J7)-^^-;L/^«bfert^«^^^^VEGF mRNA 

^/fN-rm-r-afe^o t h^i^«s«^^a^ (o, 100, 200, 400//M) (Dtf-jvy 
v **v—)]s<D&&TT:mmLs £mA&mm&fcmm^Kj&&?T-3fro vegf^j 

££>G3PDH cDNA£, Zti^ti 30 isitf 21 ^©PCRtd «fc fjlglgbfco 3 3! 
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"T?H»&frl^¥i9£##>Jfco ^n^'ticommcD^mM^mLX, G3PDH mRNA 

VEGF mRNA ffltt^ftlUfco »3[Hfrl\ W^+S.D. § ^ :7(c b 
feo *P<0.05, **P<0.005, ***P<0.0001 o 

-C©VEGF mRNA ©%Jj!£7f^lIIT& § 0 JftJi|-£CDVEGF& ££/G3PDH mRNA (DftMJt, 
^tl^tl 28 *5J:t>* 16 1M ^;KDRT-PCRCcfc DJii|>Sb£o 3 3reHI££m^¥ 
teI^5f<tofeo ^n^nc7)^©^i:^ji^|gbT. G3PDH mRNAtc^T 5 VEGF mRNA 
©it£stllb£o HffcfcfcSmffVV W^±S.D.4^77t:bfco *P<0.05 o 

mi oil 3X(Dmmmmmm dti> ii^s&^tm^K) ©jkmmw(c 
mi 3d m&&£W&mmz&tfzM%mmm*(Di3)^-Mh&Mmiz 

014(1 l!W«A®AJ^-;Hb^ h "5 >y 7*b"-X^D(C J: h 
n;Wb^^^^/TN-rm"e*)?.o 
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il9(l tf^T^-T K£UScy b*;]/^> (Metformin) ^*>J 

JH£^-ri2i-e&§o 

02 0(1 tf^T^-f K^JiC7"*;i/$ > (Buformin) ^Uah 
02 1(1 K^'T^-T K^J(3 7 oi>^;i/^ > (Phenformin) £ffll^££<D N 

& ^ -r 0-e & s o 

02 2(1 y 7'T=.i?>%mi^ztgcD, WJr*V—Ji, t^JiFV* 

02 3(1 Sttlk&MzisX^J >%m^tzt%(D, Wlr*y--)l, * 7 
V )W 3-^-^>?Vl/=r V>izMT%> b^ vy°$hm%:m-fm-?:&Z>o 

^ ^^l/^U^*^— ;K 3-my^3V>W5h7^7^^t0 

02 5(1 SH{bl%tU3GSH£ffl^£^(7X ^U^-y— ;K 
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[luteal i ] KiMn-te J; tr jkm^/t mm^cDii ^-Mt^mm<DM\^ 
m\ mmmm mm * © # & - ji \ t^mm % mm l £ 0 

1) *;w^n;Kb^©«i|^: 

M ( n * X * -m, ^7 - -;i/PD-2 2.5) & J; OTOHMI/t mm t flu 

1.5mM®2,4-> ! ^ h D7x-Jl/t (2,4-DNPH) (fO^MM) S0.5N 

J&S?^$400//Li:7gl^ 3 0^iSt« U m^<D£i Mh&Vot2, 

UTiSfO©2,4-DNPH^THz h > £%.lfcg-&Xffi£ Ufcf^ 400/zLOn--\^-9->-e 
3IlI^bs7Kjl^^^T360nmi34o^§n^^jg^-x'^^nru- hffl^^Jgft 
(e^U^ra^-rVHXg SPECTRAmax250) TiU^bfeo 

2 ) mm&<Dftm 

3) tDitf-Mk&ymfem 
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^mcommmmm t tm u t # ^ wb^M^ 5 <g ^ & ^ i& * ^ 
mmmmmm (5 omm&, iii«5¥) ©mime^-^t, Horie?,© 

(Horie, K. et al., J. Clin. Invest., 100, 2995-3004(1997)) lzm\ 

v-D^^T^^t k (mda) (±3aigib^H©^(-J; <3^-rs*;i/^-;wb^ 
#3-e&£o ^d-r\ MDAm^©m^bJJg!H^^#J"e^>S4-b KP^f-iy-2-y^ 
;w &&Tmm<bR]fc<Dl&m&i&irz*)i#^>*r)i'V vy^y bi/¥ 

mttemB:<Dmimm<Dmn*i£Mm-t 2> (Krediet, R.T., 1999, Kid 

ney Int. 55: 341-356; Heimburger, 0. et al., 1990, Kidney Int 38: 495-50 
6; Imholz, A.L. et al., 1993, Kidney Int. 43: 1339-1346; Ho-dac-Pannekee 
t, M.M. et al., 1997, Perit. Dial. Int. 17: 144-150) o f^fct>. M.Wkfflfft 
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•v&& 0 fitooiictt itmft&mmm 1 ? (vegd t^mrnm^m^mct 

t%?Lt>nZ>o VEGFtti&WOiS^^TTljiiU (Senger, D.R. et al., 1983, Sci 
ence 219: 983-985; Connolly, D.T. et al., 1989, J. Biol. Chem. 264: 2001 
7-20024), N0©i^£#iJg(L]&^£te3S£-t± (Hood, J.D. et al., 1998, Am. J 
. Physiol. 274: H1054-1058), i«MJfo£§§*|-f £ (Clauss, M. et al., 1990 
, J. Exp. Med. 172: 1535-1545; Melder, R.J. et al., 1996, Nat. Med. 2: 9 
92-997) 0 £tc, VEGF&^#&lMfr£H-?-£& lkWMm%m&g 

(Thomas, K.A. , 1996, J. Biol. Chem. 271: 603-606; Ferrara, N. et al 
., 1997, Endocr. Rev. 18: 4-25; Shoji, M. et al., 1998, Am. J. Pathol. 1 
52: 399-411)o ^CT% iWHt^tl^ VJl^—^MmWnG¥m^z&^ 

< 3 - i > yji^-xftMm^(D&&TT*<Dmm*!k#£xFMWft&Mmt&m 

£#1*3 VEGF CD #831 

6®f£©!iCD (SD) IGS^y h (Charles-River, Kanagawa, Japan) J; DJMS 
imLVfzo tip&Mm& Hjelle£>©7jv£ (Hjelle. J.T. et al., 1989, Perit. D 
ial. Int. 9: 341-347) £*-3^TJ£gfU 10%^^MJfil^^^tf^;i/^^n 

zm^-v^mt (dmem) crt&iiufco 7~iomttB(Drp&Mm%, m^t^mm. 

(D^/JVzi — X^mm^ V (Sigma, St. L 

ouis, M0) N S-r^^^^*^ (Fuji Memorial Research Institute 

, Otsuka Pharmaceutical Co., Kyoto, JapanJ; D #£-^)) ©?£2E~r\ C0 2 4 

*T?3B#figJ&*Lfco VEGF mRNA cD#8Ji©»#ftts ^-^M^RT-PCR(3j: D ff 
ofco Rneasy Mini Kit (Qiagen, Germany) SfflOT^JS^^fr^MASifMSitb 
fzo RNA 5//g4t'Jn (dT) 12 -,8^^— (Gibco BRL, Gaithersburg, MD) £2 
00 units©RNase H7 U — (DMMM-WM (Superscript II: Gibco BRL) £/BV>T 
Mfe^U PCRlili^WHtflBttUfc^tTfTofe (Miyata, T. et al., 1994, 
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J. Clin. Invest. 93: 521-528) 0 fflV^fc^" U 3 * 7 v— |2^J(i, 

■7 y h VEGFOif b£ 7* -7 -7— (3-oinT« 5' -ACTGGACCCTGGCTTTACTGC- 

3' (I2#I#-ff : 1) $5 X. O c 5' -TTGGTGAGGTTTGATCCGCATG-3' (IE3«^ : 2 ) T\ 3 

— if (G3PDH) ©JtBdffifflbfeT"^^"^— fcfc 5' -CCTGCACCACCAACTGCTTAGCCC-3' 
(IS?iJ#^ : 3) jo J; £>*5' -GATGTCATCATATTTGGCAGGTT-3' (123«-5f : 4) D 
, 322bp©Wrtf-£iiffibfco G3PDHttRNA©P«3gP«ipi: bTTftffl U i^SIWP^ 
CDRNAU^;i/©Jt*(l5SfTofco ^-IiS*4& DNA Thermal cycler (Perkin Elmer Cet 
us, Norwork, CT) 94°C 0.5^ 60°C 1#, 72°C 1.5#©=^T\ St* 

ill^t^^M^bfeo ^fSlft&flifcfcbT^ M^^ctOTCRJitpg^^ 
&RNA§£ffll^T, 16, 18, 2b 25, 28, 31, :fc £t>*341M 7;1/<7)^T!?to fc 0 
^©^Sm, VEGF mRNA GDlf (@-CfcJ:3(HM G3PDH mRNA <Dt§fgTtt21i^ 

arP7"7A (NIH image) T is ?± bT^fi-fb bfco 
?n(D?)Uzi—xfrMmW^l£te&\,^T'if-3fz 0 3S©li-e mRNA S^iU 
£rfl»<D ¥ J§ » o 3t3~ 4 HI (Dm ± b £ £ £ T fr o o *g m 

<9, ¥±9±S.D.-e^b^o #lifc#t/r (AN0VA) Ic <fc D #53t#tfm&&fP 
ffibfeo £<8##rfc«fc 0W^&3a^£^£ftfci§-&fc^ Scheffe©ttfc£CJ;?K 

0-400 //Mcoa >J? fc MS £ 43 V ^ X , 7* U Or 3-?** * n V > fcfcV 

EGFCD^S^-fb^^^ofc (H3A*5cfcOT)o ^ ^;i/7" U fr<Dfr&^ 4 

00//M©vlJgT VEGF mRNA <Dftm&ffl®L\stz (P<0.0005) (El 3 C)o 2»K¥*ff *3 

&ofco ^JMBS^iSitS^ 3-f^^->^l/3V> (0.625, 2.5, 5mM 
) ©#£TTigSf bfei:C3, «©^^©f£T^B^nfc («£^¥tt, 0 
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.625, 2.5, 5mM <D S-r* * is V >MT«3t^T, *ti?ti 80, 55, 8 

%t?fcojfe) 0 *»©£#*#®TLfcfc«>s VEGF mRNA 

^»©±g#±ri^-\©VEGF®aK©^m^^ ELISAJZct OStebfeo b p«/J\ifo 
ffrtJ£«BJ!aH:^^3i?— (Osaka, Japan) £«AU VEGF^£EGM-2ig*fe (Takar 
a, Tokyo, Japan) T?lgj|L}fco ^ 'f-JVV U ^f"— ;U htfM >^i^- r£±fii 
* httHI*^»^fe]«i3ff ofeo VEGF®6S(is 2 JTeSISi bfcig2S±iS 
{3^fU> h (Quantikine: R&D Systems, Minneapolis, USA) ^f^h^XMUcD 

mmm^m\ mm^j a; v;u^> vr^^-i (elisa) izx^^mit^tco 
nmiz 3 mn d m b, m^±mtmm \zwmmm b £ 0 

^(D^ s mifofp^Ot^Jl JMDmimlzX fflfite#W(cVEGF 
oif^p^to^tife (04), ^f;i/^'Jt^it-;i/##4Ttit VEGFcDMttltt 

fe#^(3VEGF^ • w«n5ct^^nfc, 

m^^is (o~400/^M) <d tr ;u#&TT*&3tLfei*ijgE 

VEGF mRNA ©IBS&H^fcofli&fcj:^ y h 4> ^tfcfr o fe 
o fc/fU b hVEGFcDigifgCzy; 5' -GGCAGAATCATCACGAAGTGGTG-3' (IB^JS^ : 5 
) i> J;t>*5' -CTGTAGGAAGCTCATCTCTCC-3 5 (IB?U#-Jf : 6) (D7 7^Y-^fflU 
ii*S^nfc»fM-{i271bpT*ofco bh G3PDH CDJfBtiH:^ y h fc^U77-f ^ 
-^^fflbfeo #P*r©JjgJil N VEGF mRNA CD^t±fflfi«c#fl«jtiiAp-rscii:3a«*J 
HBbfc (®5) 0 

<3-2> t^frvvx^v-fr&mz.nm^ntz'? v hoiiiic^tt 

5 VEGF^jEi 

*^-;i^U:*-3r-9-— VEGF mRNA <B*BStC&S:-f £«33*fl<JK 
in vivo ^(lti^5fe^7>> r^IKiefcilR^&M^^l/^'J^ 
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3ri*-;i/£ 10Blim#"rS!a&*fTofco 6Mt£©MCD (SD) IGS^y Md, ^ 
^&i§Jg©^;^y ;u^^if^a^7jc 50ml/kg ^lOBfUKSBflUK 

p*3C3^b^o mmfrzmm&mMvvm mRNA o^isi^feo h^(±±sb^ 

y b^fcmmcD in vitro Hl^ii^Kiff fe^'U MWMMtf h ©mRNA 
©tttB^tt ISOGEN (Nippon Gene, Tokyo, Japan) Jtm^tco g; £PCRfgipgyu V 
EGF mRNA ©Jii|i@T&281M G3PDH mRNA ©^STiil61M ^©^Tit 

RNA ^B«W^^±#b^ (P<0.05)o ^^Mia^T^ J3gMMS«<by;Ji 

(CML)©^^ 

iWBtja*? 9 ^(Dm.mmmiz^\if % vegf& j;^*;^*-^ wxd 

— )]/^> Z-?**t'7)\/UVyte¥:(D7)\/U—^ftMm t foKL&&-rZ> (Miyata, T 
. et al., 1999, Kidney Int. 55: 389-399)o t£oT\ ^jl/^^^f^'J^ 

2jULm<DMmmnW¥r*, 3-7^7nhVV h 'Jih^7> (Signa)£=i- 
hU;^7^ h*CY^>hU ^7 7 0^ 3K&@zk&iILTj&»£s Pronase 
(0.5mg///l:Dako, Glostrup, Denmark) &^tfA">y7 7-M (0.05M Tris-HC 
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1 (pH7.2), 0.1M NaCl) T Ifit 15#^ > * a^— h bfco Ktt, 0.5% 

Tween20^^tfPBST-^Ls 4%y^A=;i^T' 2B#P E g7"D ^>^£tf 
JnVEGF^t^IgG (Santa Cruz Biotechnology, Santa Cruz, CA), gcfc&JnAGE 
"^^XlgG (Ikeda, K. et al., 1996, Biochemistry 35: 8075-8083) 
^/^'Jy>^it'h-7"tt3: Miyata, T. et al., 1997, Kidney Int. 5 
1: 1170-1181) T-Hfes 4°CH3Ts H ^ rp-£J >*a-^— h b 

fee tUJtfcift*^ 1:100 ^©^b^^vy-^lg^^^^^IgG £fcfc* 
tfM^^rlxL^^^IgG (Dako) t? 2P3figM^M >Jp:x^— h b 
s 0.003% H 2 0 2 ^^tp 3,3' -^T^ y >?§IT ^> Ufeo £ 

mmi±m iiz 7^ Ltco fjEnij kzw tie^2j ^mm^iEm^mm 

m*<DMM. r PDlj ~ rpD9j liWIrlfilc^^lto f^i^&iym 

(S1®PD6) CD|M^T'(i> PIStt©7^D->^, jfii 

^©aEjp^i:t>t^'j >m&m&>tbtifzo ^}kmm^xxiskmmizi±, vegf 

|5|^7?*>ofco JEm^MMsS^ (^l©IEm2) T-fcis JlgMjS^ITOfcJt^ VEG 

ft 6 ©H^(±flfa©^iE^«-e & feHfe* o fcoJEfTx' ^7 ^ IgG£ffl ^tcm&lts 
©VEGFfgJ! t ±i is * U ^ > j| n & 0ll3S#f (c ck 

<o , mmmm^cD^jizi-^^mmm^ mmmmmiz^^rmmiz vegfm^ 

£ii$3 bT^Sdh£^I@bTV^o 
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<4 - 1 > 

bT^]20f§©SfI^»e>fiTl^ (Miyata, T. et al., J. Am. Soc. Nephrol 
7: 1198-1206 (1996)) 0 «M^#©^M^37°CT^ V bfci# 

MM3SM#®-^ifg^^3a^^s ±?S2:ttSB«S(*L& 0.45 //n)U 7- 
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^y^T-x> (MsHtmm) SO, Is 10, 100 nM©«e«c>5:SJ;-5 fc8MniU 3 

^>GD$J£«, 6N HC14>110°CT-^>^^K^iJn7K^bfe^ HPLC 
FirM, LC-10A) t^Ibfe (T.Miyata^, 1996, J.Am.Soc. Nephrol, 7:1198-1206, 
T.Miyata£> ,1996, Proc. Natl. Acad. Aci. USA, 93:2353-2358) 0 ^*n^-r >%J\stf- 
)MDMfel±, 2,4-^^h07i^bt H^>(2,4-DNPH)(TOMIilM)hSJiS£ 

-a- tz.wt, t> )v^fs- t sjss b t if;tF7v>© t&ytm. s mm ( a w * 

:x^— ^PVW^SI, SPECTRAmax 250)T£ £ £££ D ffofc (Levine, R. L. et 
al., Methods Enzymol., 233, 346-357 (1994)) 0 

mmmmz&znfe ms)o mmi^ rnr^ >-ti^^=-)V(D^mzn\^x^, 

<4-2> 

mmmmmn mm<vmm s mm. u ?ig o.45/zm®7^^-Ttiufei, 

7%; >7T—i/y (Mtiikfmk) SO, 10, 50;fcJ;?/250mM©i§jgh&S XviZjJU 

^-T/fc^iUTcf^, 37°CT- 15B#P B ^ >^a^- b bfeo &:fc\ 
^>3ri^— ^>a >figj^-e, -30°C-e^#bfe o 

( B ) * ;i/^-;Wb^o^S 

l) im^©«y^ 

im**400^L*gRt), 1.5mM© 2,4-DNPH dnMl) £ 0.5NiI&ig*£ 40 
0/zL£?l£r?£, 30£f^&-£ift#U Unmm^CDiJJl^-Mt^t 2,4-DNP 
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T«J© 2,4-DNPH §7t h > ^S^^^T^ bfcgL mmmm* 400/zL© 
n-\Jr+f->T3[ni^U,7jcji(CO^T 360nm^^(t^ns^jg^ ^D71/- h 
ffl^^JSat (Bttl/^^-rVHXl SPECTRAmax250) -£$J^L£o 
2) 

<D^m& £ xi/ * £ & § s & #> £ w« & a t &w zfrtte^tco 
iMt^wi, mm!±mmmtLx, ^^(1.35-4.0 wM)©^3- 

-fSo ^□-^©»tbt x 5-b Kn Jr^^^;!/^;!/^^— ;K5-hydrox 
ymethylfurfural;5-HMFk U7'J>^ 7t h7;brt F^i:"«t§Ci:^ 
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$BS£*vri^S (Richard, J. U. et al., Fund. Appl. Toxic, 4: 843-853(19 
84K Nilsson, C. B. et al., Perit. Dial. Int., 13: 208-213(1993)) o MJ&M 

X<DfrM(Dmjg&m<DpE(DmW%§:l-t2>Ztfrt>, MKfiu©pH«t£ (pH5.3) £ 

(pH7.o) (DzmmcDmmmmm^mmv, mmzm^tzo mmmm&i2 

< 5 - 1 > 

MMLfc (Nilsson, C. B. et al., Perit. Dial. Int., 13: 208-213(1993)) o 

^omm, mmm mi n &&v#&mm mi 2) mz, s-mcD^mz 
m its mm&&mz t^j ?t=. v ><Dm®mmmz& t>ntz 0 

<5-2> 

mmmmm^(Dti jv^=.Mh^(D^mi±,mmm 1 tmmiz 2,4-dnph^js 

g-ttfcfe, W.it&%:m\feTZ>Z\£\Z& Dff o£ (Levine, R. L. et al., Method 
s Enzymol., 233: 346-357( 1994) ) Q «SSJg&121°C t Vfzo 

mmm&m&zntc m 1 3 ) Q 
^iifc^'u x3-is>mmzxji*-)it b*^z;>&%M&^fz&cD (ps-tsn 

HNH2, ARGONAUT TECHNOLOGIEStt)^*;i/^'^;Wb^ h ^ y 7\z*-Xh bTffl^ 
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— m, ¥JT=--)l PD-4,1.5) 800 2k£»fl¥bfcl50iig/iURj*© 
^«>M7;i/7^ >200//L£?MU 37°CTlMP^-r >^ri^— h bfco >f > + a 
^— hiHTgL tfT— V-J X0.22vm(Dm>b&Mffi*^ — X U 'J*'7l, UFC30 
GVOO) £ffll^T tf-X£|&icL£o t-X*^bfe^50//lt3lO% r 

'J^o;« SO^l^Px., l^btga^»tfeo §6£300/zl<7)5% h u 
^d;H^K"C^U ^iH^-a-^o ogt:, 6N HClSlOOAilSyjOU 110°CT16 
l^lfflap^bfc^ HPLCT^> h y^>^Ibfe (T. Miyata^, 1996, J. Am. 
Soc. Nephrol., 7: 1198-1206, T, Miyata^, 1996, Proc. Natl. Acad. Sci. U 
SA, 93: 2353-2358) 0 
37°CTM b bfci:^t:^t5^> bi^>S£EI 1 4t^lfe. 

^l^n-scihOTJBJbfeo 

*3&ill£tftfrbfco *;i/»ft^fth7S>y*li-X (PS-TsNHNH2, ARGONAUT T 
ECHNOLOGIES^t) (OAof;fa-yi:, i^^f;^Wy K100#l£fln*JBH3 

-a-fcf^ mmmmm (^?x$-m, v^t-—jv pd-4,i.5) 9oo^l&«]u 
K—xcDA-DfemmmZs xt—vj xo.zijuL^(Dm>t^um^-^—y ( * u^t 

®L UFC30GVO0) T?«jflU «*4'©*;^-Mb^a&WTO«k'5 ^ bTSO^ 

bfeo 

< ti )l # — ; Wb ^-#3© > 
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1) mmmi&<Dm\fe 

mnrnmoojuLt, 2,4-dnph& o.5n mmizmtp^mm (0.025%) 200//L 

, 30 o CT'10^W >^ri^- h b£?£, 200//L© n-^^rif>7?3IU^bfeo £ 

a7-fA'^l SPECTRAmax250) -£«b£o 

2) Wm.U(Di^WL 

3) ±1 jv^-jnt^mmcD^m. 

— ;Wb^©asMb§i^s gs^s^*©*^^— Mb^oat b£ 0 
xsaarau Mur-mmrsmn-r^^tizx'o, #;u^-;wb£rtj«& 55%m^ 

fc t§-£\ * ;i/ * - ; w b fc* ^^ti^bfcoo 
IBWS^f ;u^-;Wb^©^^*5 «fc tf/g 

[lUS^B 8 ] rSffi^ic <fc s^*;i/^=;i/?§«[^(3D*;i/^;Wb^Ki 
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-T£) l o o^M) ^^-?n9 oo^l 

un&m'fr^MM^JL — ?' UU^Sk UFC30GV00) TfilU 

«SI(±0 1 6}c^b£o 9 0 0 //KD^*;b^'-;bv§M(3fS'ffiJ^2 5 ustmn 
bfe^s ;KG0)T71L ^^;i/^U^^r^-;KMG0)T94 0 ^ ^bT 

3-^=3rv^;H3V>(3DG)Tii93%^rSt3E^(Cj;oT h7^$nTl^o 
j^£5 O^gffl^fcJJi^tfcfc, **y-—;iT*85%, * ?-Jllf U ^-tf--;i/^>3- 
^ ^ ^ nv>f &98% ^ s l£gft b fz±X CD ts Jl ^-Mk^CD^frftiS 

Mcwi^itif;, rst^ (m^mmT.mm) 2 5^g*fe{±5 o/zg 

^)^90 0//l#?±bfco CICD^J- — T^D — ^— ^— fci-fey h Utlfit- 1 9 

mmm&istzo mtm, ^^-r^mmmm^^-'T-v-^ xo.22jumcDm>^ 

mk^^--y U U^7E UFC30GV00) T?«Bau BSt^iiS^'Jt^- 

ffim&m 1 7 (z^ b£<, 9 oou icommmmmztmrn 2 5 ug&muuLtzm 

£\ rSt4J^^in^^^ra«^(3^bT. ^u^-^-y-— ;KG0)T56% N 

V ^-^r^-;i/(MG0)T-71% bT3-7=-';t^> V >(3DG)Ttt62%^rSf4J^(3 
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i^th^y^nt^. rmm §50 jugm t > tc a, y u 

V>OT5^7r^X TXJVY—ys^ \L97±4 HftJ© h ^ y :/$jHt 

£-lmM) 50//U 0.1MCDU>BHI«* (pH7.4) 400 //K 30niMO^mi? > s r =• y 
m^>^ ifelih"y7t^ F£iJ?£M50,al£7M-£rU 37°CT'-T >^zl-<- h L 
fe 0 WTI-j K^J{cii N ^ >( metformin h 5: Xbuformink is 
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— ;k ^^-;p^''J^|-^rit— ;k 3-^^r^^;n3 v>£, 0-7 u>^r ^ > 

ISSttia 1 8 {V7-Vy\ (nig (^h^;t/^>)s El 2 0 5 
1212 l (7x>*;^», E12 2 (r^v^m^y) {c/^bfe 0 ?7-v>^ 

t ± <i y -e \±mm & mmmMtm % n& & o & 3-^ * ^ =r v > iz m l 

#lmM) 50/zK O.lH0ij>i» (pH7.4) 400/zk 30mM©SWtl^«50//l 
Xcystein), N - 7-t^-Jl^X^-f XN-acetylcysteineK loXZJF GSH 



WO 00/10606 



PCT/JP99/04521 



38 

*gH«I2!2 3 (v^.^-i'>) N 02 4 (N-T-fe^l/v*^ >) N £J;TjqS2 
5 (GSH) tc^b^o OT"ti©SH-fb^t*> N ^U^-^r-!t-;b^^^-;i/^i;7|-Jpit 

— >i<<Dmj5 {3 *t u t N mm £ mis. $ z <tm ttwizztitzo 

g-lmM) 50//L 0.1M<2<; >Mffir$ (pH7.4) 400//1, 1 0 Omg/mlCDO 

h ^ ^ 7 -r - £ ffl w x m b o 
inmm 1 3 ] mmmmmzmih&w&mto u 37 o cim h ufc 

(^tXZ-m PD-4,1.5) 490juU SHfb^^O. 1M U >MffiM 
(PH7.4) f3?gft>L£M70,u 1. ^^jfllviT;^^^ >^MIliHW {>V7 7s#-%k 
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i^T^ ^M50//lizl0% h U ^o;H£i?50//l£A0;u ^LTIfi^«t 
fee gfi£300>ul©5% h U ^ P;i/f^i?-e^^L, $2Iil^-M-feo 6N HC1 

^lOO/z^DU 110 o C"?-16P$iraf&LfcgL ^M^ft^D^ h 
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hy^>$£Ibt (T.Miyata^ 1996, J. Am.Soc. Nephrol. ,7:1198-1206, T.Mi 
yata^, 1996, Proc. Natl. Acad. Sci. USA., 93:2353-2358) 0 
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K-Mb&m&m&gnz tc®s m&7)^-*<Dftm<Dfemzm.m , ¥mznwk 
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SEQUENCE LISTING 

<110> KUROKAWA Kiyoshi 

mm m 

MIYATA Toshio 

mm 

<120> Agent for Ameliorating Condition of Carbonyl Stress, 
and Peritoneal Dialysis Fluid. 

<130> KRK002DP1PCT 

<140> 
<141> 

<150> JP 1998-237108 
<151> 1998-08-24 

<150> JP 1999-155393 
<151> 1999-06-02 

<160> 6 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 1 
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actggaccct ggctttactg c 

<210> 2 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
Synthesized Primer Sequence 

<400> 2 

ttggtgaggt ttgatccgca tg 

<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 3 

cctgcaccac caactgctta gccc 

<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 
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21 



22 



<400> 4 

gatgtcatca tatttggcag gtt 



23 
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<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 5 

ggcagaatca tcacgaagtg gtg 

<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 

<400> 6 

ctgtaggaag ctcatctctc c 
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